Background: Health extension workers (HEWs) are primarily been assigned in rural areas of Ethiopia to provide maternal and child health services. Few studies have been done to investigate HEWs' contributions towards maternal health services. This study describes HEWs involvement in the utilization of focused antenatal care (FANC). Methods: A population-based cross-sectional survey was conducted between January 21 and February 4, 2017. Mothers (2300) who gave birth in the last 6 months (0-6 months) in randomly selected 30 kebeles in the rural Sidama zone, participated in the study. A face-to-face interview was done using a structured questionnaire adapted from the Saving Newborn Lives Program. The main outcome variable was FANC utilization. Descriptive statistics and multivariate logistic regression analysis were used using SPSS statistical software. 83), and those who gave birth at home (AOR: .66; 95% CI: .51-.84). Mothers who had knowledge of pregnancy danger signs (AOR: 1.42; 95% CI: 1.2-1.7) and exposure to mass media (AOR: 1.35; 95% CI: 1.1-1.66) were more likely to utilize FANC.
Background
Focused antenatal care (FANC) is a goal-oriented antenatal care (ANC) approach that was recommended by researchers in 2001 and adopted by the World Health Organization (WHO) in 2002. 1 Increased ANC coverage and repeated visits of the woman to the health services provide opportunities for delivering evidence-based interventions to positive impact on maternal, fetal, and neonatal health and survival. 2 In Ethiopia, 85% of the population live in the rural part of the country. 3 To expand primary health-care service for the rural population, the government of Ethiopia has undertaken a number of important public health initiatives aimed at improving the health outcomes of women and children. 4 One of these initiatives is the launching of the Health Services Extension Program (HEP) in 2003; an innovative way of scaling up the delivery of essential health interventions targeting the household and community. 5, 6 The objectives of HEP were to reach the poor and deliver preventive and basic curative high-impact interventions to all of the Ethiopian population. 7 The program was started by recruiting HEWs from the communities, in which they will work according to specific criteria, that is, all are females at least 18 years old, have at least a 10th-grade education, and speak the local language. Upon completion of training, pairs of HEWs are assigned as salaried government employees to health post (smallest health-care delivery point) in one kebeles (the smallest administrative unit). They work directly with individual households. 8 Each kebeles has a health post that serves 5000 people and functions as an operational center for HEWs. Five health posts and a health center work in collaboration and for the Primary Health Care Unit (PHCU) that serves 25 000 people. 9 Federal ministry of health report showed that the employment of the HEWs utilization of maternal and child health service showed improvement. The HEWs were provided ANC for 83% of pregnant mothers, 59% clean deliveries, and 47% postnatal care.
10,11 A household survey conducted by the Last Ten Kilometers Project in the 4 largest regions showed that HEWs were provided ANC services for about 54% of pregnant women and 20% FANC (4 or more visits). 12 The objectives of HEP were to reach the poor and deliver preventive and basic curative high-impact interventions to all of the Ethiopian population. 7 The program was started by recruiting HEWs from the communities in which they will work according to specific criteria, that is, all are females at least 18 years old, have at least a 10th-grade education, and speak the local language. Upon completion of training, pairs of HEWs are assigned as salaried government employees to health post (smallest health-care delivery point) in one kebele (the smallest administrative unit). They work directly with individual households. 8 Each kebele has a health post that serves 5000 people and functions as an operational center for HEWs. Five health posts and a health center work in collaboration and for the PHCU that serves 25 000 people. 9 According to the 2016 Ethiopian demographic and health survey (EDHS) report, 62% of women who gave birth in the 5 years preceding the survey received ANC from a skilled health-care provider at least once for their last pregnancy and only 32% had 4 or more ANC visits for their most recent live birth. 13 In Ethiopia, very limited studies have been done to measure the role of HEWs in the utilization of FANC. Hence, the aims of this study were to assess HEWs involvement for the utilization of FANC among pregnant women in the rural Sidama zone in southern Ethiopia in 2017.
Methods
This study is part of Maternal and Newborn Health Research and Training of Saving Newborn Lives Program (SNL-III Project) aimed at assessing the role of HEWs in utilization of maternal and newborn health services in the rural Sidama Zone. A community-based cross-sectional survey was conducted among mothers who had given birth in the past 6 months in rural Sidama zone, Ethiopia. A total of 2300 mothers with children aged 0 to 6 months were interviewed within the selected clusters. The authors adopted a previously published standard questionnaire developed by the Saving Newborn Lives Program for this survey. 14 The main outcome variables was utilization of FANC. Socioecononmic, obestatrics, and gynecological characteristics are some of the predictor variables. Five districts were selected randomly from Sidama Zone in southern part of Ethiopia. The selected districts have 148 kebeles (the smallest unit of administration) of which 30 kebeles were selected using random generated numbers of OpenEpi Version 2.2 software and accounts for 20% of the total. All mothers with 0 to 6 months of age children residing in the selected kebeles were included in the study. Totally, 2300 eligible mothers participated in the study.
Descriptive statistics and logistic regression analysis were conducted to determine the effect of various factors on the outcome variable of FANC utilization. The degree of association between independent and dependent variables was assessed using odds ratios with 95% confidence intervals. The details of the methods section has already been published. 15 
Variable Definitions
Antenatal care (ANC): whether the woman attended a health facility for ANC at least once in her recent pregnancy.
Utilization of focused antenatal care (FANC): whether the woman attended 4 visits of ANC for the youngest pregnancy as per WHO recommendations. 16 Health facility delivery: whether the woman gave birth in a health facility for her youngest child.
Knowledge of pregnancy danger signs: mothers correctly answered for danger signs during pregnancy questions and classified as having good knowledge if the mothers correctly answered half or more of the questions. Health extension workers involvement: if the HEWs gave ANC for the pregnant women, if she initiated the pregnant women to seek ANC, or if the pregnant women referred by the health extension to the nearest health facility to seek advanced care. Then classified as involved at least 1 of these 3 activities were done by the HEWs.
Ethics Approval and Consent to Participate
The proposal was reviewed and approved by the research and ethics committee of the College of Medical and Health Sciences at Hawassa University, the Institutional Review Board (IRB). The reference number is IRB/041/09, issued on the date of September 20, 2017. Permission to undertake this study was obtained from every relevant authority of all the selected district Health offices. Informed verbal consent was taken from all study participants. In case of adolescent mothers (<18 years of age), consent was obtained from parents. An information sheet that contain statements of potential risk, benefits, and confidentiality was attached to each questionnaire. The consent form was prepared in line with the ethical principle of "autonomy" by including statements that give participants the right to decline participation in the study at any time. (Table 3 ). Health problems during ANC visits were identified in 141 (6.2%) of mothers, and among the most frequent health problems were anemia/dizziness, 68 (3.0%), and high fever, 23 (1.0%); 36 (1.6%) of mothers who were having health problem received treatment from HEWs, and 71 (3.1%) were referred to health facilities by HEWs (Table 4) .
Results

Socio Demographic Characteristics of the Study
Knowledge of Study Population About the Importance of ANC
The ANC service was thought necessary by 1346 (59.1%) mothers. Three hundred fifty-two (15.4%) reported the necessity of ANC for first-time pregnant mother and 202 (8.9%) for mothers who gave many births (Figure 1 ).
Factors Associated With FANC Service Utilization
Logistic regression analysis was done to assess factors associated with FANC utilization. Those who are earning monthly below 1000 ETB (AOR: 0.74; 95% CI: 0.52-0.97) are less likely to utilize FANC service compared to those who earn Similarly, compared to mothers whose parity was 5 or more, mothers whose primi para are (AOR: 0.53; 95% CI: 0.35-0.83) less likely to utilize FANC service. When compared to mothers who delivered the youngest birth in a health facility, those who gave birth at home are (AOR: 0.66; 95% CI: 0.51-0.84) less likely to utilize FANC. Those mothers who had knowledge of pregnancy danger sign were more likely to utilize FANC than their counterpart (AOR: 1.42; 95% CI: 1.2-1.7). In addition, compared to mothers who did not have exposure to mass media, those had exposure (AOR: . 1.35; 95% CI:. 1.1-1.66) are more likely to utilize FANC. Variables such as distance to health facilities, maternal age, and spouse's occupation were not significant in this study (Table 5) . 
Discussion
This study has attempted to determine HEWs involvement in the utilization of FANC and its associated factors. The results have shown the prevalence of FANC service utilization, 525 (24.36%), and HEWs have played their role among 244 (46.47%) mothers who utilized FANC. The HEWs are important to aid rural women accessing maternal and child health services. They also play a major role in reducing maternal and child morbidity and mortality. This study found that HEWs were used by nearly half of the mothers who utilized FANC. The finding is similar to studies done in the Tigray region and Southern Ethiopia, where the HEWs were important in improving the ANC services. 17, 18 The ministry of health of Ethiopia designed the HEP to address the primary health-care service package for every rural woman. However, our study showed that more than half of the mothers did not receive care from the HEWs. We do not know why close to half mothers did not use the HEWs. Further study is important to investigate the reasons.
The prevalence of FANC service utilization in this study (24.36%) was lower compared to the findings of EDHS, and another study was conducted in southern part of Ethiopia, where FANC utilization was about 32% and 46%, respectively. 13, 19 This difference might be because our study was done exclusively in rural areas. However, it is also consistent with another similar study conducted in 2009 in Yem special Woreda, southwestern Ethiopia, where 28.5% of women had FANC services during their last pregnancy, while, higher than the studies done in Northeast, Northwest, and southern Ethiopia. [20] [21] [22] This variation may be due to differences in time of study and settings.
Initiation of ANC in the first trimester of pregnancy is helpful for early detection and management of pregnancy-related health risks. This study showed a similar percentage of pregnant women initiated care in the first trimester compared to studies done in southern Ethiopia and Kenya, 22, 23 and lower compared to a study done in Sindh, Pakistan. 24 Income was one of the factors associated with FANC service utilization, where those who earn below 1000 ETB were less likely to utilize ANC service compared to those who earn more than 2000 ETB. This finding is consistent with a finding based on demographic and health surveys in Ethiopia and Kenya, which showed women's of lower socioeconomic status were less likely to complete prenatal care. 13, 25 Another study done in Kham District showed that the cost of transportation is one of the major barriers for the utilization of ANC services. 26 Those with low income have a problem paying for transportation and use their low income to fulfill their basic needs.
The study found that maternal basic education has a major role in the utilization of FANC. Compared to mothers who attended grade 10 or more, mothers who were illiterate and attended primary level education are less likely to utilize FANC. Similarly, a study conducted in Ibadan, Nigeria, Kham district, and in rural West Sumatra, Indonesia, and Kenya, showed respondents who had an education of secondary school and above utilized FANC more compared to women who had an education of primary school and below. [25] [26] [27] [28] [29] This can be explained as education is likely to enhance mothers understanding about the importance of FANC utilization, seek care, and also increase decision-making ability. For whom you think ANC is necessary? Figure 1 . Knowledge of respondents on importance of ANC in Sidama Zone, Southern Ethiopia, 2017.
The finding of this study also showed an association with place of delivery; compared to women who gave birth at a health facility, mothers who gave birth at home were less likely to utilize FANC. This might be mothers coming to ANC are more likely to have adequate counseling to plan their place of delivery at health facilities and create awareness on the pregnancy-related danger sign and other related information from the health-care providers. Thus, this enables the mother to seek 4 and more times for ANC as well as to give their birth at health facilities. This finding is similar to studies done in rural India, Nigeria, and Sudan. [30] [31] [32] Compared to women who had 5 or more babies, primiparas were less likely to utilize FANC. This finding is similar to studies done in Northwest Ethiopia and rural India. 19, 33 It is different from studies done in Kenya and Sudan. 25, 29, 32 The difference might be unlike our study participants were selected from a health facility. This might be those who don't have experience may not have a good perception to seek care and utilize. On the contrary, those who had 5 or more births may have experience and previous exposure to the service that encourages them to utilize more. This study also revealed that mothers who had knowledge of pregnancy danger sign were more likely to utilize FANC compared to their counterpart. This might be because this knowledge helps the pregnant women to seek appropriate, regular, and timely health-care service including FANC. Studies were done in Eritrea and rural Bangladesh also reported a lack of knowledge of pregnancy danger sign delay health-care seeking. 34, 35 Women who had exposure to mass media were more likely to utilize FANC compared to their counter. This might be the exposure to different mass media have a positive influence. The finding of this study is similar to studies done in Tigray region, Ethiopia, and rural Bangladesh. 17, 36 Limitations of this study include the self-reported nature of the data. However, to minimize the recall bias, all women had given in the past 6 months participated.
Conclusion
The prevalence of FANC service utilization is low in this study compared to other similar studies. The HEWs have a major role in the utilization of FANC. However, the expectation is to reach every mother in rural areas. Low income, low educational level, home delivery, low parity, and low exposure to mass media were associated with low utilization of FANC. Therefore, figuring out how HEWs can reach more rural expectant women is important. Empowering rural mothers to receive maternal health care by improving education and income may enhance the utilization of maternal health services.
